Reduction kinetics of the ferredoxin-ferredoxin-NADP+ reductase complex: a laser flash photolysis study.
The kinetics of reduction of spinach ferredoxin (Fd), ferredoxin-NADP+ reductase (FNR), and the Fd-FNR complex have been investigated by the laser flash photolysis technique. 5-Deazariboflavin semiquinone (5-dRf), generated in situ by laser flash photolysis under anaerobic conditions, rapidly reduced both oxidized Fd (Fdox) (k = 2 X 10(8) M-1 s-1) and oxidized FNR (FNRox) (K = 6.3 X 10(8) M-1 s-1) at low ionic strength (10 mM) at pH 7.0, leading to the formation of reduced Fd (Fdred) and FNR semiquinone (FNR.), respectively. At higher ionic strengths (310 and 460 mM), the rate constant for the reduction of the free Fdox increased about 3-fold (k = 6.7 X 10(8) M-1 s-1 at 310 mM and 6.4 X 10(8) M-1 s-1 at 460 mM). No change in the second-order rate constant for reduction of the free FNRox was observed at high ionic strength. At low ionic strength (10 mM), 5-dRf. reacted only with the FAD center of the preformed 1:1 Fdox-FNRox complex (k = 5.6 X 10(8) M-1 s-1), leading to the formation of FNR.. No direct reduction of Fdox in the complex was observed. No change in the kinetics occurred in the presence of excess NADP+. The second-order rate constant for reduction of Fdox by 5-dRf. in the presence of a stoichiometric amount of fully reduced FNR at low ionic strength was 7 X 10(6) M-1 s-1, i.e., about one-thirtieth the rate constant for reduction of free Fdox.(ABSTRACT TRUNCATED AT 250 WORDS)